Basic helix-loop-helix (bHLH) transcription factors represent a family of proteins that contain a bHLH domain, a motif involved in binding DNA. Recently, two groups independently analyzed the BHLH gene family of Arabidopsis thaliana (Heim et al., 2003; Toledo-Ortiz et al., 2003) . These analyses revealed that this family is one of the largest transcription factor gene families in Arabidopsis thaliana . Although both analyses intended to give complete overviews of AtBHLH genes, some discrepancies were detected when the data sets were compared. After careful re-examination, we have resolved these discrepancies. In Table 1 , we provide a uniform nomenclature for all of the genes that are mentioned in our two articles, and we encourage the use of this nomenclature in future reports concerning bHLH domain transcription factors (e.g., AtBHLH042 / TT8 ).
Cross-referencing between the two data sets and further analysis have extended the total number of detected AtBHLH genes to 162 (Table 1) . We assume that this count is very close to the final number of AtBHLH genes present in the Arabidopsis thaliana genome, but clearly, corrections or additions to the "complete" Arabidopsis thaliana genome sequence in the future still may cause this number to change. During examination and comparison of the data sets, we observed some common problems that contributed to the discrepancies. These problems arise commonly during the handling of large data sets and are discussed here to aid future attempts at gene family annotation. The main reasons for discrepancies were as follows.
(1) Differences between TIGR (www.tigr. org) or TAIR (www.arabidopsis.org) and MIPS (MAtDB; mips.gsf.de/projects/plants). Such differences are not easy to avoid, despite the best efforts of the database providers. Most problematic are differences in Arabidopsis Genome Initiative (2) Positions on pseudochromosomes that are not stable as a result of corrections in single BAC sequences that affect the entire area "downstream" of the corrected locus.
(3) BAC identifiers and BAC sequence coordinates that differ for the same gene when either the upper or the lower strand is considered. One option is to keep the gene orientation according to the direction of transcription; the other is to keep the original BAC sequence in its 5 Ј to 3 Ј arrangement. Clearly consistency is very important.
(4) Genes located at BAC borders that can result in either double entries of the same gene or failure to detect the gene as a result of the destruction of a continuous signature pattern. Both studies started with a subset of known bHLH domain transcription factors and used a consensus sequence described by Atchley et al. (1999) as a reference. However, whereas one analysis was based on bHLH proteins similar to Zea mays Sn (e.g., Zm R) that are involved in secondary metabolism and cell identity pathways (Heim et al., 2003) , the other used a subset based on PHYTOCHROME-INTERACT-ING FACTOR3 (PIF3) as a starting point (Toledo-Ortiz et al., 2003) . In addition, the set of databases used was not completely overlapping. Consequently, some genes were identified as encoding true bHLHs by one group but not by the other, and vice versa. These differences have been removed; there are now only two BHLH genes listed in Table 1 ( AtBHLH136 /At5g39860 and AtBHLH160 /At1g71200) that fit the criteria of Heim et al. (2003) but not those of Toledo-Ortiz et al. (2003) . A third article analyzing plant bHLH domain proteins ap- Search engines have been greatly improved in the last few years, but they still often are not exact enough to identify certain motifs. This is not necessarily the result of deficiencies in the search algorithms but may result from the structure of matrices that describe known motifs (e.g., AtBHLH125 spanned two separate BAC ends, and two separate predictions had to be fused). Even the continuous optimization of our bHLH domain matrix never resulted in the identification of all 162 AtBHLH genes in one search. Additionally, gene prediction tools are sometimes not flexible enough to respond to variable intron lengths and exon distribution (e.g., the prediction NM_105789 for AtBHLH160 contains an intron that causes an overestimate of the length of the loop structure). It sounds obvious, but it is worth emphasizing that cDNA sequences, even from reverse transcriptase-mediated PCR experiments, should be deposited in GenBank (http://www.ncbi.nlm.nih.gov/) or EMBL (http://www.ebi.ac.uk/Databases/) even if the genomic sequence is already in the database, and the "metadata" of the database entry should be written with care. The most unambiguous identifier of any given gene (unless a sequence-identical duplication exists) is its DNA sequence, and only this information allows designations and identifier assignments to be checked and rechecked.
It is an interesting and critical point that even with a combination of all available BLAST (Basic Local Alignment Search Tool) tools, both groups were unable to obtain a full set of Arabidopsis bHLH domain transcription factors in their initial analyses. Both studies relied on BLAST search capabilities (TBLASTN and BLASTP) and subsequent evaluation of the hits for the respective bHLH consensus sequences. In addition, position-specific iterated BLAST was used by one of the two groups to identify remaining unidentified bHLH domain-encoding sequences. Nevertheless, several true BHLH 
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genes were not detected. Some of these initial false negatives were found by searching for the term "helix-loop-helix" in the annotation databases (e.g., AtBHLH134 and AtBHLH136 ). However, this search also resulted in many false positives that had to be excluded as a result of misannotations based on weak homology or of "inherited misannotation," in which a single wrong annotation text had been used as a reference during annotation. In essence, we were unable to detect slightly divergent or mispredicted BHLH genes. The only solution to this problem may involve systematic annotation by expert annotators, comprehensive EST data production from normalized libraries, and the generation of full-length cDNA at least for proteincoding gene sequences. A significant part of the improvement of the data set presented in Table 1 is based on the reannotation of the Arabidopsis genome by the TIGR group, which followed this approach. We were able to improve gene annotation further by comparing closely related BHLH genes for their exon/intron structures. This powerful similarity-based approach (used here within a single species) led to the correction of some gene annotations and, consequently, to a further increase in the total number of AtBHLH genes detected. Several of the genes that escaped the initial screens by both groups contain short introns in the region that encodes the loop of the HLH region. These comparably short introns, and also short exons that are part of the bHLH open reading frame, resulted in mispredictions that were a significant cause of false negatives in our initial analyses. One example is AtBHLH160 , for which we found a formerly unpredicted intron after comparison with the most closely related genes AtBHLH038 / ORG2 , AtBHLH039 / ORG3 , AtBHLH100 , and AtBHLH101 .
The combined effort of our two groups and the lessons we have learned from the comparison of the two data sets have resulted in an (almost) complete view of the AtBHLH transcription factor gene family, now provided with unambiguous generic names and reference to synonyms. We hope that this work will serve as a solid foundation for further investigations into the functions 
